Hybridization of nucleic acid probes remains one of the most common strategies for sensing of specific DNA and RNA sequences. Formats that use hybridization probes include qualitative PCR, microarrays, fluorescent in situ hybridization (FISH), to name a few. Moreover, specific recognition of RNA sequences is in demand for gene silencing approaches, e.g., antisense and siRNA. Hybridization probes are nucleic acid oligomers of 15-25 nucleotides (or longer) designed to be complementary to targeted analytes. The formation of a probe-analyte hybrid testifies that the analyte contains a nucleotide sequence complementary to the probe. This approach suffers from low selectivity (especially for temperatures <40 °C), high cost for fluorescent probes, and poor target accessibility if folded natural RNA are analyzed. Part of the sensing problem arises from the affinity/selectivity dilemma: the higher the probe-analyte affinity, the lower the selectivity. To address these and other problems, we design multicomponent hybridization probes (MHP) that consist of several oligonucleotide components, which associate with the RNA/DNA target and produce a detectable signal. Each MHP component serves a specific function, thus enabling simultaneous improvement of multiple key characteristics. My presentation will cover the design of a probe that can differentiate single nucleotide substitutions in DNA in the entire temperature interval of 5-40 °C [1]; molecular machine that tightly binds the RNA analyte while remaining highly selective [2]; a strategy for the recognition of highly variable viral genomes with high selectivity [3] .
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